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(57) ABSTRACT

An tegrated shielding protector and a wire harness are
provided so that the man-hours concerning the wiring opera-
tion can be reduced, and the number of components also can
be reduced. A conductive integrated shielding protector,
including a first high voltage accommodating part, a second
high voltage accommodating part and a low voltage accom-
modating part, 1s used when first huigh voltage wires the
voltage of which 1s high, second high voltage wires the
voltage of which 1s high but lower than that of the first high
voltage wires, and low voltage wires the voltage of which 1s
low are wired 1n parallel 1n the same course. A wire harness,
including the integrated shielding protector, the first high
voltage wires, the second high voltage wires and the low
voltage wires, 1s wired 1nside a vehicle compartment.

13 Claims, 6 Drawing Sheets
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FIG. 1A
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FIG. ZA
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FIG. 3B
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FIG. 4A
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INTEGRATED SHIELDING PROTECTOR
AND WIRE HARNESS

TECHNICAL FIELD

The present mvention relates to an integrated shielding
protector and a wire harness provided with the integrated
shielding protector.

BACKGROUND ART

A plurality of high voltage electric wires are used to
clectrically connect with a battery and a motor-inverter 1n an
clectric vehicle or a hybrid vehicle. For example, 1n the
following patent document 1, while the middle part of a
plurality of high voltage electric wires 1s wired below a
vehicle floor, the two ends of the plurality of high voltage
clectric wires are wired 1in an engine room of a vehicle front
part or at a vehicle rear part by penetrating a vehicle frame.
The plurality of high voltage electric wires are respectively
inserted i1n metal protective pipes covering the overall
length.

CITATION LIST
Patent Literature

[PTL 1] Japan Patent Publication No. 2004-224156

SUMMARY OF INVENTION

Technical Problem

In the above-mentioned related technique, since 1t 1s
necessary to perform fixing operations relative to a part
below the vehicle floor or penetrating operations to the
vehicle frame 1n order to wire the plurality of high voltage
clectric wires, 1t 1s known that the operability concerning the
wiring 1s not good. I1 1t 1s considered to wire 1inside a vehicle
compartment without the penetrating operations, the follow-
ing new problems will arise.

That 1s, since the plurality of high voltage electric wires
in the above-mentioned prior art are high voltage (288V)
clectric wires for an electric vehicle or a hybrid vehicle,
when the electric wires are wired 1nside the vehicle com-
partment, a new problem will arise that the influence of
clectromagnetic noise will appear on an 12V low voltage
clectric wire or a 42V high voltage electric wire which are
wired around inside the same vehicle compartment. If the
clectric wires are wired 1nside the vehicle compartment, a
new problem will arise that the influence of electromagnetic
noise will appear on an electronic device or the like which
1s carried mnside the same vehicle compartment.

It 1s considered to provide shielding members, as a
measure to solve the above new problems, for the plurality
of high voltage electric wires wired 1inside the vehicle
compartment and the 42V or 12V electric wires which are
wired near the high voltage electric wires. However, the
measure which provides a shielding member for each of the
clectric wires will lead to a problem that the number of
components will increase, and a problem that the man-hours
related to the wiring operation will increase.

The present mmvention 1s made 1 view of the above-
mentioned situation, and the object of the mvention 1s to
provide an integrated shielding protector and a wire harness
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so that the man-hours concerning the wiring operation can
be reduced and the number of components also can be
reduced.

Solution to Problem

The above object of the invention 1s achieved with the
following compositions.

(1) An integrated shielding protector, arranged at a posi-
tion where a first high voltage electrical pathway the voltage
of which 1s high and at least one of a second high voltage
clectrical pathway the voltage of which 1s high but lower
than that of the first high voltage electrical pathway and a
low voltage electrical pathway the voltage of which 1s low
are wired 1n parallel in the same course,

formed of material having conductivity, and

divided for each voltage level and formed to integrally
have at least one of a second high voltage accommodating
part which accommodates the second high voltage electrical
pathway and a low voltage accommodating part which
accommodates the low voltage electrical pathway, and a first
high voltage accommodating part which accommodates the
first hugh voltage electrical pathway.

According to the integrated shielding protector of the
above composition (1), when the integrated shielding pro-
tector has the first high voltage accommodating part, the
second high voltage accommodating part and the low volt-
age accommodating part, these accommodating parts are
divided for each voltage level, and the integrated shielding
protector has conductivity. Therefore, 11 the first high volt-
age electrical pathway, the second high voltage electrical
pathway and the low voltage electrical pathway are accom-
modated 1n the first lugh voltage accommodating part, the
second high voltage accommodating part and the low volt-
age accommodating part, it will become possible to dem-
onstrate a shielding function with one component. That 1s, 1t
becomes possible to keep the second high voltage electrical
pathway and the low voltage electrical pathway from being
influenced by the electromagnetic noise generated from the
first high voltage electrical pathway, for example. According
to the integrated shielding protector of the above composi-
tion (1), since the first high voltage electrical pathway, the
second high voltage electrical pathway and the low voltage
clectrical pathway are accommodated by one component, 1t
becomes possible to reduce the number of components and
the operating man-hours.

Alternatively, according to the integrated shielding pro-
tector of the above composition (1), when the integrated
shielding protector has the first high voltage accommodating,
part and the second high voltage accommodating part or the
low voltage accommodating part, these accommodating
parts are divided for each voltage level, and the integrated
shielding protector has conductivity. Therefore, 11 the first
high voltage electrical pathway and the second high voltage
clectrical pathway or the low voltage electrical pathway are
accommodated 1n the first high voltage accommodating part
and the second high voltage accommodating part or the low
voltage accommodating part, 1t will become possible to
demonstrate a shielding function with one component. That
1s, 1t becomes possible to keep the second high voltage
clectrical pathway or the low voltage electrical pathway
from being influenced by the electromagnetic noise gener-
ated from the first high voltage electrical pathway, for
example. According to the mtegrated shielding protector of
the above composition (1), since the first high voltage
clectrical pathway and the second high voltage electrical
pathway or the low voltage electrical pathway are accom-
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modated by one component, it becomes possible to reduce
the number of components and the operating man-hours.

Thus, an eflect 1s achieved that an integrated shielding
protector can be provided so that the man-hours concerning
the wiring operation can be reduced, and the number of
components also can be reduced.

(2) The mtegrated shielding protector according to the
above (1), wherein

as accommodating parts corresponding to a plurality of
the first high voltage electrical pathways, a plurality of the
first high voltage accommodating parts, the number of
which corresponds to the number of the first high voltage
clectrical pathways, are formed 1n parallel.

According to the integrated shielding protector of the
above composition (2), 1t will become possible to keep the
plurality of first high voltage electrical pathways from being
influenced by electromagnetic noise from each other.

Therefore, an eflect 1s achieved that a shielding function
can be demonstrated for each of the first high voltage
clectrical pathways. That 1s, an effect 1s achueved that the
influence of electromagnetic noise between the first high
voltage electrical pathways can be avoided.

(3) The itegrated shielding protector according to the
above (1) or (2), comprising

a pair of divided shielding protectors and fixing members
adapted to fix the pair of divided shielding protectors to be
fitted together.

Therefore, an eflect 1s achieved that one type of the
integrated shielding protector which 1s simple 1n composi-
tion and easy to be assembled can be provided.

According to the integrated shielding protector of the
above composition (3), the pair of divided shielding protec-
tors are fitted together so that the first high voltage electrical
pathway, and the second high voltage electrical pathway
and/or the low voltage electrical pathway are held between,
and then the pair of divided shielding protectors are fixed by
fixing members. By performing these operations, the assem-
bly related to the integrated shielding protector 1s completed.
That 1s, the assembly 1s simply completed.

(4) A wire harness comprising the integrated shielding
protector according to the above (1) or (2), and a first high
voltage electrical pathway the voltage of which 1s high and
at least one of a second high voltage electrical pathway the
voltage of which 1s high but lower than that of the first high
voltage electrical pathway and a low voltage electrical
pathway the voltage of which i1s low, which are wired in
parallel 1n the same course by the integrated shielding
protector.

According to the wire harness of the above composition
(4), the first high voltage electrical pathway, and the second
high voltage electrical pathway and/or the low voltage
clectrical pathway are separated for each voltage level and
paralleled. According to the wire harness of the above
composition (4), since the integrated shielding protector 1s
included 1n composition, 1t becomes possible to accommo-
date electric wires 1n the integrated shielding protector and
to demonstrate a shielding function.

Thus, an eflect 1s achieved that a wire harness can be
provided so that the man-hours concerning the wiring opera-
tion can be reduced, and the number of components also can
be reduced.

(3) A wire harness according to the above (4), further
comprising

conductive branch shielding protectors which are con-
nected with the integrated shielding protector.

According to the wire harness of the above composition
(5), 1t becomes possible to accommodate electric wires and
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4

to demonstrate a shielding function 1n a wide range besides
the place where the first high voltage electrical pathway, and
the second high voltage electrical pathway and/or the low
voltage electrical pathway are wired 1n parallel 1n the same
course.

Therelfore, an eflect 1s achieved that electric wires can be
accommodated 1 a wide range. Further, an eflect 1is
achieved that a shielding function can be demonstrated 1n a
wide range.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 1s a vertical cross sectional view which 1s a
schematic block diagram that shows a wiring course of a
wire harness which contains an integrated shielding protec-
tor of one embodiment of the present mvention 1 compo-
sition, and FIG. 1B 1s a horizontal sectional view of FIG. 1A.

FIG. 2A 1s a perspective view which contains a part of a
cross section of the wire harness, and FIG. 2B 1s an exploded
cross sectional view which shows the composition of the
wire harness of FIG. 2A (an embodiment 1).

FIG. 3A 1s a perspective view which contains a part of a
cross section of another example of wire harness, and FIG.
3B 1s an exploded cross sectional view which shows the
composition of the wire harness of FIG. 3A (an embodiment
2).

FIG. 4A 15 a perspective view which contains a part of a
cross section of another example of wire harness, and FIG.
4B 1s an exploded cross sectional view which shows the
composition of the wire harness of FIG. 4A (an embodiment
3).

FIGS. 5A and 5B are perspective views which contain a
part of a cross section of another example of wire harness
(an embodiment 4).

FIGS. 6A and 6B are perspective views which contain a
part of a cross section of another example of wire harness
(an embodiment 5).

DESCRIPTION OF EMBODIMENTS

An integrated shielding protector and a wire harness
related to one embodiment of the invention use a conductive
integrated shielding protector which integrally has a first
high voltage accommodating part, a second high voltage
accommodating part and a low voltage accommodating part,
when a first high voltage electrical pathway the voltage of
which 1s high, a second high voltage electrical pathway the
voltage of which 1s high but lower rather than that of the first
high voltage electrical pathway, and a low voltage electrical
pathway the voltage of which 1s low are wired 1n parallel n
the same course. The wire harness which includes the
integrated shielding protector, the first high voltage electr-
cal pathway, the second high voltage electrical pathway and
the low voltage electrical pathway 1n composition 1s wired
inside a vehicle compartment.

Alternatively, when the first high voltage electrical path-
way and one of the second high voltage electrical pathway
and the low voltage electrical pathway are wired 1n parallel
in the same course, the conductive integrated shielding
protector which integrally has the first high voltage accom-
modating part and one of the second high voltage accom-
modating part and the low voltage accommodating part 1s
used. The wire harness which includes the integrated shield-
ing protector and the first high voltage electrical pathway

etc. 1 composition 1s wired inside a vehicle compartment.

Embodiment 1

Next, an embodiment 1 1s described with reference to the
figures. FIGS. 1A and 1B are a vertical cross sectional view
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and a horizontal cross sectional view which are schematic
block diagrams that show a wiring course of a wire harness
which contains an integrated shielding protector of the
embodiment of the present invention in composition. FIG.
2A 1s a perspective view which contains a part of a cross
section of the wire harness, and FIG. 2B 1s an exploded cross

sectional view which shows the composition of the wire
harness of FIG. 2A.

In FIGS. 1A and 1B, a reference sign 1 shows a hybrid

vehicle (or an electric vehicle). The hybrid vehicle 1 1s a
vehicle which 1s driven by mixing two powers of an engine
and a motor, and the electric power from a battery will be

supplied to the motor via an 1nverter. A reference sign 2 1n
the hybrid vehicle 1 shows a vehicle frame. In FIG. 1A, a

part 3 above a vehicle floor 1s shown above the vehicle frame
2. A part 4 below the vehicle floor 1s shown below the
vehicle frame 2. A wire harness 21 of the present invention
1s wired in the part 3 above the vehicle floor. The wire
harness 21 1s wired 1n a length of the front and rear direction
of the vehicle including a vehicle compartment 5.

The wire harness 21 1s connected to a plurality of devices
7 such as the inverter carried at the side of a vehicle front
part 6. The wire harness 21 1s connected to a high voltage
battery 9 or a low voltage battery 10 which are carried at the
side of a vehicle rear part 8. The wire harness 21 1s
connected to a DC to DC converter 11 which 1s carried at the
side of the vehicle compartment 5. The wiring course 1n
FIGS. 1A and 1B 1s an example.

The wire harness 21 includes an electric wire group 22
and a shielding protector 23. The shielding protector 23 is
formed so that a shielding function (electromagnetic shield-
ing function) can be demonstrated, while the electric wire
group 22 can be accommodated separately for each voltage
level. The shielding protector 23 of this embodiment
includes an integrated shielding protector 24 which accounts
for most of the shielding protector 23, and branch shielding
protectors 25 and 26 which are connected to the integrated
shielding protector 24.

The branch shielding protector 25 1s included as a part
corresponding to the electric wire group 22 connected to the
high voltage battery 9. The branch shielding protector 26 1s
included as a part corresponding to the electric wire group
22 connected to the low voltage battery 10. The branch
shielding protectors 25 and 26 are not particularly limited,
but may be formed so that the integrated shielding protector
24 to be described below 1s extended.

The shielding protector 23 1s grounded and fixed to the
vehicle frame 2 wvia, for example, a bracket which has
conductivity and which 1s not shown 1n the figure. (The
shielding protector 23 1s grounded and fixed to a part which
may be grounded. While the shielding protector 23 1s
grounded by being directly contacted with the vehicle frame
2, the shielding protector 23 may be grounded and fixed to
the vehicle frame 2, for example, with a clip. The fixing
method shall not be particularly limited.)

Next, the composition, structure, and assembly of the wire

harness 21 in the part of the integrated shielding protector 24
are described in detail with reference to FIGS. 2A and 2B.

In FIGS. 2A and 2B, the electric wire group 22 which
forms the wire harness 21 has two first high voltage electric
wires 27 as the first high voltage electrical pathways, a
plurality of second high voltage electric wires 28 as the
second high voltage electrical pathways whose voltage 1s
lower than that of the first high voltage electric wires 27, and
a plurality of low voltage electric wires 29 as the low voltage
clectrical pathways.
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The above-mentioned first high voltage electric wires 27
are publicly known high voltage electric wires (288V), and
include conductors and mnsulators (coverings). The conduc-
tor 1n this embodiment 1s manufactured of copper, copper
alloy or aluminum. The conductor may be either a conductor
structure 1n which wires are twisted or a rod-like conductor

structure whose cross section 1s a rectangular shape or a
round shape (for example, conductor structure with a rect-
angular single core or a round single core).

The above-mentioned second high voltage electric wires
28 are publicly known high voltage electric wires (42V), and
include conductors and insulators (coverings). The conduc-
tor 1n this embodiment 1s manufactured of copper or copper
alloy. A conductor structure in which wires are twisted 1s
used for the conductor.

The low voltage electric wires 29 are publicly known
isulative wire cores (12V), and include conductors and
isulators (coverings) similarly to the second high voltage
clectric wires 28. The conductor 1s manufactured of copper
or copper alloy. A conductor structure 1n which wires are
twisted 1s used for the conductor.

A wiring course of the electric wire group 22 1s formed
when the two first high voltage electric wires 27, the
plurality of second high voltage electric wires 28 and the
plurality of low voltage electric wires 29 are packed for each
voltage level.

The shielding protector 23 which forms the wire harness
21 includes the integrated shielding protector 24 as men-
tioned above, and the branch shielding protectors 25 and 26
(refer to FIG. 1B). The integrated shielding protector 24 1s
arranged 1n a position where the two first high voltage
clectric wires 27, the plurality of second high voltage
clectric wires 28 and the plurality of low voltage electric
wires 29, which are packed for each voltage level, are wired
in parallel in the same course. The integrated shielding
protector 24 1s formed as a component which has conduc-
tivity and which can demonstrate a shielding function.

The integrated shielding protector 24 has a first high
voltage accommodating part 30, a second high voltage
accommodating part 31, and a low voltage accommodating
part 32 as accommodating parts for respectively accommo-
dating the two first high voltage electric wires 27, the
plurality of second high voltage electric wires 28 and the
plurality of low voltage electric wires 29 which are packed
for each voltage level. The integrated shielding protector 24
dividably includes a pair of divided shielding protectors 33
and 34, and a plurality of bolts 35 and nuts 36 (fixing
member).

As shown in FIG. 2B, the pair of divided shielding
protectors 33 and 34 are formed so that the pair of divided
shielding protectors 33 and 34 can be fitted together by
sandwiching the two first high voltage electric wires 27, the
plurality of second high voltage electric wires 28 and the
plurality of low voltage electric wires 29 which are packed
for each voltage level, for example, 1n a vertical direction.
The pair of divided shielding protectors 33 and 34 in a fitted
state are formed by being fixed with the bolts 35 and the nuts
36. As long as the pair of divided shielding protectors 33 and
34 can be fitted together and fixed, other fixing members
besides the bolts 35 and the nuts 36 may be used.

The pair of divided shielding protectors 33 and 34 are
formed by forging a metal plate (for example, steel plate)
which has conductivity 1n this embodiment. (The forming of
the pair of divided shielding protectors 33 and 34 i1s not
limited to this. For example, it 1s also possible to mold by
using synthetic resin material which has conductivity, or to
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insertion mold with the above-mentioned metal plate and
synthetic resin material which has conductivity.)

The first high voltage accommodating part 30, the second
high voltage accommodating part 31 and the low voltage
accommodating part 32 are accommodating parts provided
for each voltage level, and are formed to be separated by
connecting parts 37 between these accommodating parts.
The connecting parts 37 used as partitions are formed so that
the leakage of electromagnetic noise may not arise and there
1s a predetermined interval between the accommodating
parts. The parts of reference signs 38 formed at the sides of
the mtegrated shielding protector 24 show fixing flange parts
which has through holes 39 where bolts are inserted. The
fixing flange parts 38 are formed like the connecting parts 37
except the through holes 39 where bolts are inserted.

In the divided shielding protector 33, a reference sign 30a
shows a part corresponding to the first high voltage accom-
modating part 30, a reference sign 31a shows a part corre-
sponding to the second high voltage accommodating part 31,
a reference sign 32a shows a part corresponding to the low
voltage accommodating part 32, a reference sign 37a shows
a part corresponding to the connecting part 37, and a
reference sign 38a shows a part corresponding to the fixing
flange part 38, respectively. In the divided shielding protec-
tor 34, a reference sign 3056 shows a part corresponding to
the first high voltage accommodating part 30, a reference
sign 315 shows a part corresponding to the second high
voltage accommodating part 31, a reference sign 325 shows
a part corresponding to the low voltage accommodating part
32, a reference sign 37b shows a part corresponding to the
connecting part 37, and a reference sign 385 shows a part
corresponding to the fixing flange part 38, respectively.

The first high voltage accommodating part 30 1s formed as
an accommodating part which accommodates the two {first
high voltage electric wires 27. The second high voltage
accommodating part 31 1s formed as an accommodating part
which accommodates the plurality of second high voltage
clectric wires 28. The low voltage accommodating part 32 1s
formed as an accommodating part which accommodates the
plurality of low voltage electric wires 29. The first high
voltage accommodating part 30 1s formed to have a cross
section of a generally ellipse shape. The second high voltage
accommodating part 31 and the low voltage accommodating
part 32 are formed to have a cross section of a circular shape.

The electric wire group 22 1s adapted to be collectively
accommodated by the above integrated shielding protector
24. That 1s, the two first high voltage electric wires 27 are not
individually accommodated by an exclusive shielding pro-
tector, the plurality of second high voltage electric wires 28
are not individually accommodated by an exclusive shield-
ing protector, and the plurality of low voltage electric wires
29 are not individually accommodated by an exclusive
shielding protector. Therefore, an effect 1s achieved that the
number ol components can be reduced by including the
integrated shielding protector 24, mstead of the exclusive
shielding protectors corresponding to each of the above
electric wires. Further, an eflect 1s achieved that the number
of bolts and nuts for fixing can be reduced. Further, an effect
1s achieved that the connecting number of bolts and nuts can
be reduced remarkably. In addition, an effect 1s achieved that
the operability concerning the wiring of the wire harness 21
can be improved.

Embodiment 2

Next, an embodiment 2 1s described with reference to the
figures. FIG. 3A 1s a perspective view which contains a part
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ol a cross section of another example of wire harness, and
FIG. 3B 1s an exploded cross sectional view which shows

the composition of the wire harmness of FIG. 3A. Further-
more, the components that are i1dentical with those 1n the
above-mentioned embodiment 1 are given i1dentical num-
bers, and their detailed description 1s omitted.

In FIGS. 3A and 3B, the wire harness 41 of the embodi-
ment 2 differs in that an integrated shielding protector 42 1s
included instead of the integrated shielding protector 24 of
the embodiment 1. Next, the integrated shielding protector
42 1s described.

In the integrated shielding protector 42, two first high
voltage accommodating parts 43 which have a circular cross
section are formed by being paralleled so that two first high
voltage electric wires 27 can be accommodated respectively.
The two paralleled first high voltage accommodating parts
43 are separated by the connecting part 37. The integrated
shielding protector 42 dividably includes a pair of divided
shielding protectors 44 and 45, and a plurality of bolts 35
and nuts 36. Reference signs 43aq and 435 show parts
corresponding to the first high voltage accommodating parts
43. Other parts of the integrated shielding protector 42 than
the above are formed similarly to the integrated shielding
protector 24 of the embodiment 1.

The above integrated shielding protector 42 achieves an
cllect that a shuelding function can be demonstrated for each
one of the first high voltage electric wires 27, 1n addition to
the same eflects as the mtegrated shleldmg protector 24 of
the embodiment 1. That 1s, an eflect 1s achieved that the
influence of electromagnetic noise from any one of the
plurality of first high voltage electric wires 27 can be
avoided.

Embodiment 3

Next, an embodiment 3 1s described with reference to the
figures. FIG. 4A 1s a perspective view which contains a part
of a cross section of another example of wire harness, and
FIG. 4B 1s an exploded cross sectional view which shows
the composition of the wire hamess of FIG. 4A. Further-
more, the components that are identical with those in the
above-mentioned embodiment 2 are given identical num-
bers, and their detailed description 1s omaitted.

In FIGS. 4A and 4B, a wire harness 51 of the embodiment
3 differs 1n that the cross section of the second high voltage
accommodating part 31 in the integrated shielding protector
42 of the embodiment 2 1s changed to a rectangular shape.
That 1s, the wire harness 51 differs 1n that an integrated
shielding protector 32 i1s included. Next, the integrated
shielding protector 52 1s described.

The mtegrated shielding protector 52 has a second high
voltage accommodating part 53 whose cross section 1s a
rectangular shape. A plurality of second high voltage electric
wires 28 are accommodated in the second high voltage
accommodating part 53 whose cross section 1s a rectangular
shape. Reference signs 53a and 535 show parts correspond-
ing to the second high voltage accommodating part 53.
Other parts of the integrated shielding protector 52 than the
above are formed similarly to the integrated shielding pro-
tector 42 of the embodiment 2.

Although the second high voltage accommodating part 53
1s formed to have a rectangular cross section in this embodi-
ment, the embodiment 1s not limited to this but the first high
voltage accommodating parts 43 may have a rectangular
cross section. By making the shapes of the accommodating
parts provided for each voltage level to be different, 1t
becomes easy to identily.
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The above mtegrated shielding protector 52 achieves an
cllect that the operability concerning the assembly can be

improved, 1n addition to the same eflects as the integrated
shielding protector 42 of the embodiment 2.

Embodiment 4

Next, an embodiment 4 1s described with reference to the
figures. FIGS. 5A and 5B are perspective views which
contain a part of a cross section of another example of wire
harness. Furthermore, the components that are identical with
those 1n the above-mentioned embodiments 1 and 2 are
given 1dentical numbers, and their detailed description 1is
omitted.

In FIGS. 5A and 5B, a wire harness 61 of the embodiment
4 1ncludes an electric wire group 62 and a shielding protector
63. The shielding protector 63 1s formed so that a shielding
function (electromagnetic shuelding function) can be dem-
onstrated, while the electric wire group 62 can be accom-
modated separately for each voltage level. The shielding
protector 63 of this embodiment includes an integrated
shielding protector 64 which accounts for most of the
shielding protector 63, and branch shielding protectors
which are not shown 1n the figure and which are connected
to the integrated shielding protector 64.

Next, the composition, structure, assembly of the wire
harness 61 in the part of the integrated shielding protector 64
are described 1n detail.

The electric wire group 62 which forms the wire harness
61 has two first high voltage electric wires 27 and a plurality
of low voltage electric wires 29. A wiring course of the
clectric wire group 62 1s formed when the two first high
voltage electric wires 27 and the plurality of low voltage
clectric wires 29 are packed for each voltage level.

The integrated shielding protector 64 1n the shielding
protector 63 1s arranged 1n a position where the two first high
voltage electric wires 27 and the plurality of low voltage
clectric wires 29, which are packed for each voltage level,
are wired 1n parallel 1n the same course. The integrated
shielding protector 64 1s formed as a component which has
conductivity and which can demonstrate a shielding func-
tion.

In the case of FIG. 5A, the integrated shielding protector
64 has a first high voltage accommodating part 30 and a low
voltage accommodating part 32 as accommodating parts for
respectively accommodating the two first high voltage elec-
tric wires 27 and the plurality of low voltage electric wires
29 which are packed for each voltage level. In the case of
FIG. SA, the integrated shielding protector 64 dividably
includes a pair of divided shielding protectors 65 and 66, and
a plurality of bolts 35 and nuts 36 (fixing member).

On the other hand, in the case of FIG. 5B, the integrated
shielding protector 64 has two paralleled first high voltage
accommodating parts 43 and a low voltage accommodating
part 32. In the case of FIG. 5B, the mtegrated shielding
protector 64 dividably includes a pair of divided shielding
protectors 67 and 68, and a plurality of bolts 35 and nuts 36
({ixing member).

The pair of divided shielding protectors 65 and 66 (67 and
68) arc formed so that the pair of divided shielding protec-
tors 65 and 66 (67 and 68) can be fitted together by
sandwiching the two first high voltage electric wires 27 and
the plurality of low voltage electric wires 29 which are
packed for each voltage level, for example, in a vertical
direction. The pair of divided shielding protectors 65 and 66
(67 and 68) 1n a fitted state are formed by being fixed with
the bolts 35 and the nuts 36.
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The pair of divided shielding protectors 65 and 66 (67 and
68) are formed by forging a metal plate (for example, steel

plate) which has conductivity 1n this embodiment. (The
forming of the pair of divided shielding protectors 65 and 66
(67 and 68) 1s not limited to this. For example, 1t 1s also
possible to mold by using synthetic resin material which has
conductivity, or to msertion mold with the above-mentioned
metal plate and synthetic resin material which has conduc-
tivity.)

The first high voltage accommodating part 30 and the low
voltage accommodating part 32 (the first high voltage
accommodating parts 43 and the low voltage accommodat-
ing part 32) are accommodating parts provided for each
voltage level, and are formed to be separated by connecting
parts 37 between these accommodating parts. The connect-
ing parts 37 used as partitions are formed so that the leakage
of electromagnetic noise may not arise and there 1s a
predetermined interval between the accommodating parts.

The electric wire group 62 1s adapted to be collectively
accommodated by the above integrated shielding protector
64. That 1s, the two first high voltage electric wires 27 are not
individually accommodated by an exclusive shielding pro-
tector, and the plurality of low voltage electric wires 29 are
not individually accommodated by an exclusive shielding
protector. Therefore, an eflect 1s achieved that the number of
components can be reduced by including the integrated
shielding protector 64, instead of the exclusive shielding
protectors corresponding to each of the above electric wires.
Further, an eflect 1s achieved that the number of bolts and
nuts for fixing can be reduced. Further, an effect 1s achieved
that the connecting number of bolts and nuts can be reduced
remarkably. In addition, an eflect 1s achieved that the oper-
ability concerning the wiring of the wire harness 61 can be
improved.

Embodiment 5

Next, an embodiment 5 1s described with reference to the
figures. FIGS. 6A and 6B are perspective views which
contain a part of a cross section of another example of wire
harness. Furthermore, the components that are identical with
those 1n the above-mentioned embodiments 1 and 2 are
given 1dentical numbers, and their detailed description 1is
omitted.

In FIGS. 6A and 6B, a wire harness 71 of the embodiment
S includes an electric wire group 72 and a shielding protector
73. The shielding protector 73 i1s formed so that a shielding
function (electromagnetic shuelding function) can be dem-
onstrated, while the electric wire group 72 can be accom-
modated separately for each voltage level. The shielding
protector 73 of this embodiment includes an integrated
shielding protector 74 which accounts for most of the
shielding protector 73, and branch shielding protectors
which are not shown in the figure and which are connected
to the mtegrated shielding protector 74.

Next, the composition, structure, assembly of the wire
harness 71 1n the part of the integrated shielding protector 74
are described 1n detail.

i

T'he electric wire group 72 which forms the wire harness
71 has two first high voltage electric wires 27 and a plurality
of second high voltage electric wires 28. A wiring course of
the electric wire group 72 1s formed when the two first high
voltage electric wires 27 and the plurality of second high
voltage electric wires 28 are packed for each voltage level.

The 1ntegrated shielding protector 74 1n the Shleldmg
protector 73 1s arranged 1n a position where the two first high

voltage electric wires 27 and the plurality of second high
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voltage electric wires 28, which are packed for each voltage
level, are wired 1n parallel in the same course. The integrated
shielding protector 74 1s formed as a component which has
conductivity and which can demonstrate a shielding func-
tion.

In the case of FIG. 6 A, the itegrated shielding protector
74 has a first high voltage accommodating part 30 and a
second high voltage accommodating part 31 as accommo-
dating parts for respectively accommodating the two {first
high voltage electric wires 27 and the plurality of second
high voltage electric wires 28 which are packed for each
voltage level. In the case of FIG. 6A, the integrated shielding,
protector 74 dividably includes a pair of divided shielding
protectors 75 and 76, and a plurality of bolts 35 and nuts 36
({ixing member).

On the other hand, in the case of FIG. 6B, the integrated
shielding protector 74 has two paralleled first high voltage
accommodating parts 43 and a second high voltage accom-
modating part 31. In the case of FIG. 6B, the integrated
shielding protector 74 dividably includes a pair of divided
shielding protectors 77 and 78, and a plurality of bolts 35
and nuts 36 ({fixing member).

The pair of divided shielding protectors 75 and 76 (77 and
78) are formed so that the pair of divided shielding protec-
tors 75 and 76 (77 and 78) can be fitted together by
sandwiching the two first high voltage electric wires 27 and
the plurality of second high voltage electric wires 28 which
are packed for each voltage level, for example, 1n a vertical
direction. The pair of divided shielding protectors 75 and 76
(77 and 78) 1n a fitted state are formed by being fixed with
the bolts 35 and the nuts 36.

The pair of divided shielding protectors 75 and 76 (77 and
78) are formed by forging a metal plate ({or example, steel
plate) which has conductivity 1n this embodiment. (The
tforming of the pair of divided shielding protectors 75 and 76
(77 and 78) 1s not limited to this. For example, 1t 1s also
possible to mold by using synthetic resin material which has
conductivity, or to msertion mold with the above-mentioned
metal plate and synthetic resin material which has conduc-
tivity.)

The first high voltage accommodating part 30 and the
second high voltage accommodating part 31 (the first high
voltage accommodating parts 43 and the second high volt-
age accommodating part 31) are accommodating parts pro-
vided for each voltage level, and are formed to be separated
by connecting parts 37 between these accommodating parts.
The connecting parts 37 used as partitions are formed so that
the leakage of electromagnetic noise may not arise and there
1s a predetermined interval between the accommodating
parts.

The electric wire group 72 1s adapted to be collectively
accommodated by the above integrated shielding protector
74. That 1s, the two first high voltage electric wires 27 are not
individually accommodated by an exclusive shielding pro-
tector, and the plurality of second high voltage electric wires
28 are not individually accommodated by an exclusive
shielding protector. Therefore, an effect 1s achieved that the
number ol components can be reduced by including the
integrated shielding protector 74, mstead of the exclusive
shielding protectors corresponding to each of the above
electric wires. Further, an eflect 1s achieved that the number
of bolts and nuts for fixing can be reduced. Further, an effect
1s achieved that the connecting number of bolts and nuts can
be reduced remarkably. In addition, an effect 1s achieved that
the operability concerning the wiring of the wire harness 71
can be improved.
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The integrated shielding protectors and the wire harnesses
of the present mvention are described in detail with refer-
ence to the specific embodiments, but the invention 1s not
limited to the previously described embodiments, and
besides, 1t 1s apparent that various modifications can be
made without changing the purpose of the imvention.

This application 1s based on the Japanese patent applica-
tion (patent application 2010-138911) filed on Jun. 18, 2010,
whose content 1s incorporated herein by reference.

INDUSTRIAL APPLICABILITY

According to the integrated shielding protectors and the
wire harnesses of the invention, the number of components
can be reduced while the man-hours concerming the wiring
operation can be reduced.

REFERENCE SIGNS LIST

1—hybrid vehicle

2—vehicle frame

3—part above the vehicle floor

4—opart below the vehicle tloor

5—vehicle compartment

6—vehicle front part

7—device

8—vehicle rear part

9—high voltage battery

10—Ilow voltage battery

11—DC to DC converter

21—wire harness

22— —clectric wire group

23—shielding protector

24— integrated shielding protector

25 and 26— branch shielding protector

277—first high voltage electric wire (first high voltage elec-
trical pathway)

28——second high voltage electric wire (the second high
voltage electrical pathway)

29—low voltage electric wire (low voltage electrical path-
way)

30—first high voltage accommodating part

31—second high voltage accommodating part

32—low voltage accommodating part

33 and 34—divided shielding protector

35— bolt (fixing member)

36—nut ({ixing member)

37—connecting part

38— {ixing tlange part

39— through hole where a bolt 1s inserted

41—wire harness

42—integrated shielding protector

43—first high voltage accommodating part

44 and 45—divided shielding protector

51—wire harness

52—integrated shielding protector

53—second high voltage accommodating part

61—wire harness

62—clectric wire group

63—shielding protector

64—integrated shielding protector

65 to 68—divided shielding protector
71—wire harness

72——clectric wire group
73——shielding protector
74—integrated shielding protector

75 to 78—divided shielding protector
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The 1nvention claimed 1s:
1. An integrated shielding protector, arranged at a position
where a first high voltage electrical pathway the voltage of
which 1s high and at least one of a second high voltage
clectrical pathway the voltage of which 1s high but lower
than that of the first high voltage electrical pathway and a
low voltage electrical pathway the voltage of which 1s low
are wired in parallel 1n the same course,
formed of material having conductivity, and
divided for each voltage level and formed to integrally
have at least one of a second high voltage accommo-
dating part which accommodates the second high volt-
age electrical pathway and a low voltage accommodat-
ing part which accommodates the low voltage electrical
pathway, and a first high voltage accommodating part
which accommodates the first high voltage electrical
pathway,
wherein the first high voltage accommodating part and the
second high voltage accommodating part are formed to
have different cross-sectional shapes from each other,

wherein a cross-section of one of the first high voltage
accommodating part and the second high voltage
accommodating part 1s a circle and a cross-section of
another of the first high voltage accommodating part
and the second high voltage accommodating part a
rectangle.

2. The integrated shielding protector according to claim 1,
wherein

as accommodating parts corresponding to a plurality of

the first high voltage electrical pathways, a plurality of
the first high voltage accommodating parts, the number
of which corresponds to the number of the first high
voltage electrical pathways, are formed 1n parallel.

3. The integrated shielding protector according to claim 1,
comprising

a pair of divided shielding protectors and fixing members

adapted to 1ix the pair of divided shielding protectors to
be fitted together.

4. A wire harness comprising an integrated shielding
protector, the integrated shielding protector being arranged
at a position where a first high voltage electrical pathway the
voltage of which 1s high and at least one of a second high
voltage electrical pathway the voltage of which 1s high but
lower than that of the first high voltage electrical pathway
and a low voltage electrical pathway the voltage of which 1s
low are wired 1n parallel 1n the same course by the integrated
shielding protector,

wherein the mtegrated shielding protector 1s formed of

material having conductivity, and

wherein the itegrated shielding protector 1s divided for

cach voltage level and formed to integrally have at least
one of a second high voltage accommodating part
which accommodates the second high voltage electrical
pathway and a low voltage accommodating part which
accommodates the low voltage electrical pathway, and
a first high voltage accommodating part which accom-
modates the first high voltage electrical pathway, and
wherein the first high voltage accommodating part and the
second high voltage accommodating part are formed to
have different cross-sectional shapes from each other,
wherein a cross-section of one of the first high voltage
accommodating art and the second high voltage accom-
modating part 1s a circle and a cross-section of another
of the first high voltage accommodating part and the
second high voltage accommodating part 1s a rectangle.
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5. The wire hamess comprising the integrated shielding
protector according to claim 4, wherein the integrated
shielding protector further comprises a pair of divided
shielding protectors and fixing members adapted to fix the
pair of divided shielding protectors to be fitted together.

6. The wire harness according to claim 4, further com-
prising

conductive branch shielding protectors which are con-

nected with the integrated shielding protector.

7. The wire harness according to claim 5, further com-
prising

conductive branch shielding protectors which are con-
nected with the integrated shielding protector.

8. An mtegrated shielding protector for wiring a plurality
of different voltage electrical pathways, the integrated
shielding protector comprising:

a first shielding protector part and an opposing second
shielding protector part, the first shielding protector
part and the second shielding protector part having
corresponding accommodating parts, which form a first
accommodating portion and a second accommodating
portion when the first shielding protector part and the
second shielding protector part are athxed to one
another:

wherein the first accommodating portion i1s configured to
accept an electrical pathway of a first voltage and the
second accommodating portion 1s configured to accept
an electrical pathway of a second, different voltage,

wherein the integrated shielding protector comprises a
conductive material, and wherein the first accommo-
dating portion and the second accommodating portion
are formed to have different cross-sectional shapes
from each other,

wherein a cross-section of one of the first accommodating
portion and the second accommodating portion 1s a
circle and a cross-section of another of the first accom-
modating portion and the second accommodating por-
tion 1s a rectangle.

9. The mtegrated shielding protector of claim 8, wherein
the first shielding protector part and the second shleldmg
protector part are aflixed to one another by fastening means
including bolts and nuts.

10. The integrated shielding protector of claim 8, wherein
the integrated shielding protector comprises a conductive
synthetic resin material.

11. The integrated shielding protector of claim 8,

wherein the first shielding protector part and the second
shielding protector part further comprise a third accom-
modating portion, the third accommodating portion 1s
configured to accept an electrical pathway of a third
voltage, different from the first and the second voltage,

wherein the integrated shielding protector 1s configured to
prevent electromagnetic noise generated from a high
voltage first electrical pathway from influencing the
clectrical pathways of the second and third voltages.

12. The integrated shielding protector according to claim
1, wherein the low voltage accommodating part 1s adapted
to accommodate a plurality of the low voltage electrical
pathways.

13. The integrated shielding protector according to claim
1, wherein the second high voltage accommodating portion
1s adapted to accommodate a plurality of second high
voltage electrical pathways.
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